Mechanical responses of developing Fisher rat heart. Effects of steroid hormone.
Age-dependent changes in the mechanical responses of developing Fisher rat heart during the first three postnatal weeks were studied in relation to the hypothesis that the abnormality observed in the mechanical responses of the rat heart might be calcium related. Therefore the effect of frequency of stimulation as well as the response to calcium, epinephrine and ouabain on hearts of untreated and cortisol-treated rats was compared. The positive force-frequency response observed in fetal rat heart reverted to a highly negative response by the 12th to 14th postnatal day. The biphasic mechanical responses directly paralleled reported changes in circulating glucocorticoid levels in developing rat. The force-frequency response was maximally negative when the circulating levels of glucocorticoids were lowest. The reversion of the negative force-frequency responses coincided with a gradual increase reported in the circulating levels of glucocorticoids. The negative force-frequency response was absent in the cortisol-treated developing rat heart and a definite positive pattern was observed as the rats developed. A high sensitivity to free calcium concentration, seen in control fetal and and newborn hearts, diminished after the second postnatal week. By the third postnatal week, the sensitivity to high extracellular calcium concentrations was significantly reduced. The sensitivity to calcium persisted in the cortisol-treated hearts during the 3 postnatal weeks. Cortisol-treated hearts were more responsive to epinephrine than controls. The abbreviation of time to peak tension, a hallmark of the catecholamine effect, was observed at a younger age in the cortisol-treated hearts. Cortisol-treated hearts were more responsive to the inotropic effects of ouabain than controls. The possible involvement of glucocorticoids in the control of calcium handling elements of the myocardium is discussed.